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ABSTRACT
INTRODUCTION: Colorectal cancer (CRC) advanced stage (stage IVA) is characterized by distant metastasis 
in one organ or in one site. The aim of this study is to present a relatively rare localization of CRC dissemi-
nation, i.e. pleural metastases clinically presenting with malignant pleural effusion.
PATIENTS AND METHODS: A total of 12 patients, 10 males and two females at a mean age of 61.4±13.3 
years (range, 39-78 years) with malignant pleural effusion because of CRC were included in this four-year 
study (2012-2016). Physical examination and Karnofsky performance status score were evaluated. Radio-
graphic studies were used to establish pleural effusion. Pleural effusion drainage and pleural fluid cytolog-
ical examinations were performed. Patients’ survival rate was established. 
RESULTS: Pleural metastasis developed approximately 1.8±0.7 years after radical operation in all the pa-
tients. Patient’s Karnofsky performance status score was ≤50. Pleural effusion evacuation was accomplished 
by tube thoracostomy in all the patients. The cytological examination established adenocarcinoma cells in 
the pleural effusion. The mean patient’s survival rate was 3.1±1.9 months.
CONCLUSION: This study described a rare localization of CRC metastasis in the pleural cavity character-
ized by an extremely low patient’s survival rate. Scr Sci Med 2017; 49(3): 35-39
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INTRODUCTION
According to the American Joint Committee 
on Cancer and the International Union Contre Can-
cer (AJCC/UICC) CRC advanced stage IVA is char-
acterized by distant metastasis in one organ or in one 
site (1). Liver is the most common site of hematoge-
nous CRC spread - liver metastasis occurs in about 
half of all the cases. Lung is the second most com-
mon site of CRC metastasis (1-3). Tumour involve-
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ment of other sites in the absence of liver and lung 
metastases is unusual (4-6). 
The aim of this study is to present a relatively rare 
localization of CRC dissemination, the pleural space 
clinically presenting with malignant pleural effusion.
PATIENTS AND METHODS 
A total of 12 patients, 10 males and two females at 
a mean age of 61.4±13.3 years (range, 39-78 years) with 
malignant pleural effusion because of CRC in the De-
partment of Special Surgery, Medical University of Plo-
vdiv, were included in this four-year study (2012-2016). 
All the patients were previously operated for CRC and 
operation type was established based on their previ-
ous medical history. The disease-free period up to di-
agnosis of the malignant pleural dissemination was 
analyzed. Physical examination and Karnofsky perfor-
mance status score were evaluated. Radiographic stud-
ies were used to establish the side and size of pleural 
effusion, i.e. conventional thoracic x-ray (performed in 
all the patients) and thoracic computed tomography 
(CT) additionally done in five patients. Pleural effusion 
drainage and pleural fluid cytological examinations 
were performed. The stay of drain in pleural cavity was 
calculated. Patients’ survival rate was established. IBM 
- SPSS Statistics software, v. 20 was used for statistical 
analysis and data is presented as mean values and stan-
dard deviation. P-value <0.05 was considered statisti-
cally significant.
RESULTS
Patients’ demographic and clinical characteris-
tics are presented on Table 1. 
Medical history provided information about 
radical operations for CRC in all the patients. The 
number of patients operated for left-sided colon can-
cer was significantly higher (p<0.01) (Table 1). Ab-
dominoperineal resections and anterior resections 
were performed in three patients each while left 
hemicolectomy in four ones. Right hemicolectomy 
was carried out for right-sided colon cancer in two 
patients only (Table 1). 
It was established that malignant pleural effu-
sion had developed 1.8±0.7 years after radical opera-
tion. For each patient, Karnofsky performance status 
score was not greater than 50, with expression of dys-
pnea being significant in eight (66.67%) and moder-
ate in four patients.
Right-sided localization of the pleural effusion 
was established in seven patients (in 58.3% of the cas-
es). There were no cases of bilateral pleural effusion. 
Radiographic studies showed large pleural effusions 
as opacity covered almost the entire hemithorax and 
typically produced contralateral shift of the medias-
tinal structures (Fig. 1, Fig. 2). 
Table 1. Patients’ demographic and clinical characteristics
Parameters n %
Gender
   male 10 83.33
   female 2 16.67
Age (years)
   range 39-78
   mean 61.4±13.3
Colon cancer localization
   rectum 3 25.00
   recto-sigmoid segment 3 25.00
   sigmoid colon 4 33.33
   right colon 2 16.67
Pleural e"usion localization
   right-sided 7 58.3
   le#-sided 5 41.7
Management of pleural e"usion
   tube thoracostomy 12 100
   mean patient’s survival 
   (months) 
3.1±1.9
Figure 1. Chest x-ray shows massive left-sided malignant 
pleural effusion with contralateral mediastinum shift
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Pleural effusion evacuation by tube thoracos-
tomy and short-term chest tube drainage was per-
formed in all the patients. Cytological examination 
revealed adenocarcinoma cells in the pleural effusion 
(Fig. 3A, Fig. 3B). The chest tube drain was removed 
after 5.6±1.9 days (range, 3-9 days). After malignant 
pleural effusion drainage, the patient’s following-up 
established mean survival rate of 3.1±1.9 months.
DISCUSION
According to the AJCC/UICC stage IV CRC de-
notes distant metastasis (M1) and it is defined in IVA 
with distant metastasis confined to one organ or site, 
and in IVB with metastasis in more than one organ/
site or the peritoneum. As a Department of Thoracic 
and Abdominal Surgery, one of our objects of prac-
tical and scientific interest is the topic of ‘malignant 
pleural effusion’. After reviewing the medical liter-
ature available, we didn’t find any published article 
dealing with the role of CRC as a cause of malignant 
pleural effusion. This is the main reason why, by us-
ing our own database, we decided to describe the 
pleural space as a rare isolated site of CRC dissemi-
nation (IVA stage) clinically presenting with malig-
nant pleural effusion. 
The peak CRC incidence rate is in the seventh 
decade of life, in general, around the age of 65 years 
(1,2). This strongly correlates with patients’ age in 
this study. The fact that rectal cancer and left-sid-
ed colon cancer are more common in men, where-
as women have a higher incidence rate of more prox-
imal cancers explains the gender distribution in our 
database (2-5). 
In many regions of the world, both rectum and 
left colon remain the predominant site for CRC. This 
epidemiological fact of colon cancer localization is 
confirmed by our data (1). 
Because the colon is drained solely by the portal 
system, one would not expect metastases to organs 
and sites without evidence of tumour in the liver. In 
Figure 2. Thoracic CT of a massive right-sided malignant 
pleural effusion
Figure 3A, B. Photomicrographs of pleural fluid cytology showing groups of adenocarcinoma cells (Staining with hema-
toxylin & eosin staining, x 200)
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contrast, rectal cancers may spread through the por-
tal or systemic venous systems and can, theoretically, 
give rise to isolated pulmonary metastases (1-5). From 
the lung, parenchymal tumour cells may spread and 
involve pleural surfaces via pulmonary circulation. If 
or not this theory may explain the way of CRC me-
tastasis is not so important in our study. For us, the 
presentation of one extremely rare isolated site of 
CRC dissemination is of major importance. In this 
point of view, this study is an evidence of unpredict-
able behaviour of malignant solid tumour spreading, 
with CRC being one of them. There weren’t signifi-
cant differences in the site of malignant pleural effu-
sion localization, just as we expected.
The major indication for palliation in patients 
with a malignant pleural effusion is relief of dyspnea 
(6-8). Several methods may be used to remove the 
pleural effusion with the objective to relieve dyspnea: 
therapeutic thoracocentesis, short-term chest tube 
drainage, chronic indwelling catheter, and chemical 
pleurodesis. Therapeutic thoracocentesis should be 
the sole therapeutic option in patients with far-ad-
vanced disease, poor performance status, tumours 
associated with a poor survival, and significant dys-
pnea, like the cases included in our study (9-11). 
However, on the base of our long-term clinical prac-
tice, we preferred short-term chest tube drainage in 
cases of such kind. 
Pleural fluid cytology is the least invasive meth-
od for diagnosis of a malignant pleural effusion 
(12,13). With improvement in cytological techniques 
and appropriate specimen handling, exfoliative cy-
tology warrants the diagnosis in 60% to 90% of pa-
tients with the sensitivity depending on the extent of 
pleural involvement and the primary malignancy. In 
the patients with significant dyspnea and low perfor-
mance status score, pleural fluid cytology is the only 
diagnostic option that was presented in this study. 
Malignant pleural effusions are the end stage of 
solid tumour disease, with median patient’s surviv-
al rate of fur-six months only. Our own results con-
firm the poor prognosis of the patients with malig-
nant pleural effusion, especially in CRC. 
CONCLUSION 
This study was dedicated to one of the relative-
ly rare localizations of CRC dissemination, i.e pleu-
ral space, clinically presenting with malignant pleu-
ral effusion. The role of short-term chest tube drain-
age as a method of palliation and the diagnostic val-
ue of pleural fluid cytology in malignant pleural ef-
fusion caused by CRC dissemination were demon-
strated. The study confirmed the poor prognosis of 
malignant pleural effusions with extremely short pa-
tient’s survival.
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